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j Mkewune G! Metter vari dBERODUETEOI etter tillege methods 

. Phe Soil Erosion Experiment Stetion wey started. in September, 1930¢. 
The: first few.months. vere. spent. preparing, a map, of the etatdon, colleoting 
tveileble information on rainfell, end weethor weconis, studying the, erosion, 
probleny end mking plens for, the, auponinont 8«: . The building.of- terraces, | 
end installations. for measuring runoff end soi] losses were practically... 
completed the fed: of) 1932» 5 Six edditional, inatallations, haye been, nade 
since thet. asian ‘and ‘two of|.the original instellations, have. been discontinued 
\, £7 ¢ ihe station fa located, in the PalouseRegion,about two wiles marth 
weot:from Pullman, Washingtons in Latitude 46° 45'Ne, Longitude 117° lathe 
‘The elévetion of the station varies betyeen 2471 and 2656 feet above sea 
level. 
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now been in cultivation about risty oa In the areas where the rainfall 
fall, temperature, humidity 2 mn re re re pede 
is eighteen inches or mores ant eopecie lly in the 20 ) to ai oe rainfall 
of omy Low ad mininann tempera’? } 3 

belt, ‘the yield has been, and ‘in pea caaes “still igs excelente The ‘averag ¢ 
“te recorded nt the St wl Ley 5 about fo ee from the 
yiols of wheet over ‘the last ‘four years, a8 | determined vy the “pudliched wheat 

m4 end these ree o* ined at any 
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le The Sat of tho pat ian is core ie jointly by the Dureen of 
Chemistry ‘andr Soils and the Bureau of. ‘gricultural Snagineerings Us. Se Den 
partment of / Agriculture, and practically a1] experimonts 4nvolve work of both 
oBurcavser cAbthougt thisere; orteds.on the, engineering, phases of,the, worky,it 
includes results from some of the work of the Bureau of Chemistry and Soils 
in order to make the report on oeek. experiment as complete es possible. 
Acknowledgments are mde to Ye Ae Rockie, Superintendent (on lenve), 
Ce Ee Deardorff, Acting Superintendent, and Ae de Johnson, Farm Foreman, for 
suggestions in carrying on the engineering experiments 
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only because of better varieties of wheat and better tillage methods. 
Nearly all ‘fields now have low producing areas, where the subsoil has been 
“exposed by erosion and, as the soil at these places will not readily absorb 
“the ‘rainfells there has been an increase in runoff and erosions The contour 
map | of Fig. | shows the 202 acre station and on this erea are four hills, 
all under. enativetion, where the land slope is 50 per cent on the steepest 
parts This form te typical of the region as there are many 50 per cent 
stones tow Gurtivetions in fect, only a few have been found which are not 
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in cnltivgtions a0 Fijuree 2, 3, and 4 are shown typicel eroded fields, 
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io er | WEATHER RECORDS 

|_-netording gages. at the Station ere used to obtain records of the raine 
folly temperature, humidity end baroretric pressure. Daily readings are mede 
of ‘ae and rdnirmm temperatures. Records of wind velocity and sunshine 
‘ane recoried at the state College of Weshington about four miles from the 
Station and these “records can be obtained at any time. In work on erosion 
icontpei jehe shania 8 and temperature records appear to be of most importance. 
‘The reinfall record is used directly to compere the runoff te ther ainfall. 
‘The temperature (has em important influence on the runoff and the record is 
very ethilter- Yeference in working up runoff data. During e censidereble 
part of the erosion season, especially when the snow is melting, thore will 


‘be runoff during the day which will continue all night if the temperature 


does not go below freezing. When the temperature goes below freezing, the 
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(a) One season's erosion left a soil deposit 12 to 15 
inches deep nearly burying a disk left in a field near 


Colton, Washington 
(b) Same soil deposit as (a) looking toward hills from 


which the soil was eroded. Crop wes winter wheat planted 


on fallow. 
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(a) Erosion on a typical field near Diamond, Washington. 
Every acre of this land is under cultivation and was in a 
crop of winter wheat at the time this erosion occurred. 

(vo) Eroded field near Waits burg, Washington. These gullies 


were seeded across in the fall. 
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Fig. 4 (a) Erosion in field near Palouse, Washington 
(b) Gully erosion near Dayton, Washington. 
(Photographs by A» Le Hafenrichter, Soil Erosion Service) 
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water usually freezes in the flume first ceusing a backing up of the water 


which will show on the chart as an increased head. If the temperature 
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Recording Recording Standard Standard Gage No.6 Gage No.3 Official record 


og No.5 Gage Noe2 a Nol Gage No.4 with top cut on hill at StateCollege 


1933. | oh toe 88 ene tom 30%-6. to.30Zon30% inside... of Washington 
slope Se slope Ter. 20 
Jane ap 406 = » ¢6 4061 4.26... 4057 4.30... 4249 
Feb. 2 280 2076 2285 2070 2082 2266 3215 
Mare wis 1.89 ; 1.84 . : 1.92 £4 1.80 : 1.96. 7 « Px 1.73 3 1.84 
Apr. 260 256 072 61 #60 AT 270 
Beier 29 vaves sR. 2 dale. 297 289 279 285 
June 1.07 1.01 1.19 1.08 1.08 91 089 
Auge 47 248 edl -e43 245 - 50 60 
Sept. 1065. foc DeSSn> ¢0e90 IeIB coe AeGR with & dekh 1255 
Octe 4.41 . 4.40 4.54 4.37 4.436 4.08 3.46 
Dece 8.43 8.23 9424 7276 9.13 7 46 7el2 
Total.._.28.77 27599... 30.6 7968 29-41. 26.02. 26662 


. The records for.193l, are of no especial interest for comparing 
locations of, gages as all gages were moved October 25, 193i. The eriginal 
locetions. were established soon after the station was established and before 
any experimental work was plenned. Gages Nose 1 and 5 were only ® few feet 
apart. before being moyed. and.both checked closely to No» 2. The 1931 rain- 
fall et the Erosion Farm, was about. 1¢ inches less: than the official: station 
at the College, while in 1932. and 1933. the rainfell. at the Erosion Farm wes 
about 2.inches more. There appears to be considerable local variation and 
longer time records are; needed: before drewing conclusions. The Coliege 
rain gags is.on top of = three. story building and they are planning to check 
the records.with a second gage to be instelled at another ‘locations . 

Recording gauges Nose 5.and'2 check rather closely for most rains. 
Nos 2. recording .24 inches higher in 1932 and Nos 5 recording .78 inches 
higher: in. 1933s. Standard Gage:No» 1 recorded about 1,0°inch higher than the 


others..in 1932 and 2e2 inches higher in »1933., The rainfall appeers to be 


2@ 
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consistently higher for Gage No. 1. Standard Gage No» 4 on a 30% slope 


- recorded below gages 1, 2, and 5 almost every month while special gage No. 


6 with the top cut to a 30 per cent angle corresponding to the slope, 


recorded fairly close to the standard gages in the better locations. 
Standard Gage No. 3 on the hilltop inside terrace 20 registered consistently 
lower than gages Nose 2 and 5. 

The snowfall is measured at several locations by use of snow boards 
about 1 x 3 feet. The depths are first measured with a rule to determine 
the average depth and efter determining the average depth, a column of snow 
is cut out by inverting a standard rain gage, pushing it down to the board 
and sliding a piece of tin over the opening so that the gage can be lifted 
without the snow falling out. The snow is melted and measured in 2 standard 
brass tube. The snowfall is recorded the same for all gages and for this 
reeson the monthly totals are rather close for some winter months when 

there is considerable snowfall. Records have been kept of the snow in 
the gages with the funnel tops removed but these vary as much es 100 to 
500 per cent in some cases and are nearly always séhetiarably less than 
the actual snowfall. . 

Rains of High Intensity: The rates of rainfall in general ere low 
as shown in Table 10. However, rains of high intensity do occur sometimes 
in local areas although no such rains tmve occurred at t he College since 


the recording gage was instelled 21 years agoe One such rain occurred on 


duly 30, 1931, es reported in the 1931 Amal Report.and in more deteil 


in State College of Weshington Bulletin No. 27Tl--"Erosive Effects of Heavy 


Summer Rains in Southeastern Washington," by #. A» Rockie and I. C. McGrew. 
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The rain of high intensity covered an area of sbout 50 square miles 
approximately ll milés Wns SE 3 wiles north of the Erosion Stetions 
- siniler rein. occurred the afternoon of ‘September 95 1933, over 
an area of 15 to 20 sacra: utiles, aenteriog three to four miles east of 
the.Erosion station. The rainfall at the Station. wes 21 inches: ‘while a 
rain of two to cevien’ Neola in 1} hours fell three miles distant. “The rain 
was ‘eecompenied by hail to, a depth of, a tent one ineh over part of. the Are@Be 
The morning after the rains trip wes made through the, area andr records” 
obtained of the amount.of rainfall, These mexsurements were rade by the 
writer wherever, containers,were found which were, known to have been empty 
the previous day. .The containers were measured accurately and readings 
corrected incase the bottom is smaller than the tope The, results ere as 
follows: . 
Rain on. Afternoon. September 991933. oon. poionen code 
oo » Chris. Stairveld farm-r3-]1 inch in 29g x 56g inch vat. Rain lasted 
a little over an hour--one inch of hail, some still being on 
ground at 10 Asie Sept. 10. 
Releen farm--2e7 inches (average of two measurements about 300 feet 
Price ey a 5 inches--average of two buckets. 
Carl King. farm--1.8 inches in bucket--not much hails . 
Pritchard farm--1.0 inch--rain much less and not much runoff. 

. De He: Vanderpool farme-.75, inch--no runoff. 

The area of heavy rein wos partly in the 26.1 square mile watershed 
of Gaging Station 7... The channel hed been dry for some weeks © nd the 
runoff..came down the channel in almost a wall of water. The water et the 
head appeared to he. about. foot deep and back a few feet was two to 


three feet deep. Runoff samples were taken ag follows: © 
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wheat Jam! sf Sostess Bag Meker «4 Discharge in soil content. in 
Date of Rain Date "Time of da cue ft/sece by weight 
Sept. Gy 1933 ‘Septe 9. 5225. Pele Head water 9205 
¥ veh cy ay Se ae 255 7396 
Muse Mes * & » 5840. Pelde. 308 6074 
* 7 95 . “se 6:35 Pell. 360 3.54 
Fi, teow, tx wi wut, TERS. Pelle 920( max) “mee 
a ” x ° e 8:10 P.M. 480 2025 
use Bat a 0%, GP. p05 Polls 335 1.99 
ah cies 5 Sept .10 8355 Acie & 059 
“ " Ka iia. g ; ry ‘ : 






There was runoff from only ebout one-third of the drainage area 


and yet the maximum dincharge ‘at the geES was almost as lerge as for any 
runoft recorded « The soil ‘content in runoff weter was “#he highest ever 
recorded and the noid losses averaged 257 tons per acre for the entire 
sateruhed and were many times this amount on some of the fields. 

On the same af ternnmm three other rains of a sind lar nature occurred 
at other points in gasters Weshington--one between Palgae and Colfax, 


one. near Garfield, and one near Tekoae Two of the areag were inspected 


oy the erosion ‘appeared somewhat less than for the: area neor the Sresion 


Station. 

in the area a avast Entenne rain, runoff occurred from all sloping 
lend rogerdless of cover rec there was no noticeable soil losses from 
standing ‘ehent euibble, grass, or ane tara ‘The heavy soil losses were 
from fallow land, lend which had beer in pees and any land not covered 
by vegetation. 


‘Although these summer rains ere spectacular in their results, they 


are infrequent and are a minor problem as compared to the sheet washing 
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which occurs day after day were every winter over the most Productiys 


wheat land of Bastern Washington and adjoining portions of Idaho and Oregon. 


; Weather Conditions As Affocting Erosion and Runoff: The erosion 


during the past "pale sae varied Prevage d due to variations in rain- 


fall, Bnow, and temperatures. The dediy reinfell records for 1933 are. given 
in Table No. 1 and Fig. 5. The rainfall for 1931 was below normel and for © 
1932 and 1933 was above normsl, the menthly tetealc and U. S. Weather Bureau 


normal being as follows: - 


Normal U. 8. Gage No. 5 on Erosion Station 
Month» .. Weather Bureaxt 7 1931 1932 1933 
February. BaD : | 142 292 “2, Bee 
March 2.07 : Ree pee woah Ye aE 4.50 1-89 
April i Lee es SAE See 1.28 . 260: 
May 1.57 conti : 250. : 1.96 ; ; oF i.. 
June 1626 aN 1.30 oa6 “2.07 





i. Oa Ss Weather Bureau records Fept “at State College since 1893. 


The general weather conditions during the different. years were ag 
enrowes 3 ' 


October to Decanber 392--Precipitation was about normal but 


distribution and intensitics were such thet only a small amount of runoff 


occurred. 
Jenuary to March 1932=-Precipitation was 308 inches above normal. 


Rapid melting of snow, and reins caused serious erosion on several days 


fe during this period. "he ue ae ' i Pe " 


October to December seers precipitation was eae inches above 
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NO. 4117 


PLAIN RULING. 


ONE YEAR BY DAYS, 


Rainfall in inches. 





Soils Plots Center Farm 


House 
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Pig. —e Record of daily percipitation on the Pacitic Northwest Soil Erosion Experiment Farm for the year, 1933 
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normal, most of the excess being during | Rovember'« The gral during 


November was from rein on unfrozen pont, while the December runoft wes 


caused by melting snow vith the ground frozene oi 
January to March . 1933<-The precipitation was 24 iiedine aban” 


Pi ih 
ae eie Sy 


normal and wes shepagterized by. heavy cor’ ong Wahoo er ere peslieae 


the. latter, part. of Appuary and peet af Februnry. ‘Runoff and erosion were 


heavy in early, January apa agin an late February and “carly 1 worehe 

October to December 1933-—The precipitation was ‘Ted Raho aeen 
normal, 5Se7 inches of the OxCess Err - Deconber« There was only e oni 
amount of snow ond the ground WES not frozen except for a “Light wel: 9 on 
a few occasions. Mot much runoff oceurred in Oatiban: and Novenber heey the 
runoff and soil losses were ) heavy. in proooartnty The runoff wa wad due to rain 
on unfrozen ground . in excess of the "baie eae of the mk: 


The yearly a1 qua pation of Sg pgtete at hse enone a normal of 


be Low 146 inches each mente ree april to October inclusive, ahead heal Ah 


cc 
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inches for Julye The onthe from November te arch each have a “normal 


exceeding. 220 inches, with pexinvm of waertd for November Thus ‘the nor 
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Bal for. the 5 months of Aprat to et ober rin 8.22 inches and for the other 
five months is 22.51, inches, wath this distribution of rainfall sini 


practically ¢ all she, reins 3. los intensity» the erosion + prebon ‘becomes 


essentially e winter ercsion sae a neuelly starting in November and 
ending in Warch. The rainfall during the winter season, although low in , 


intensity, saturates the soil and runoff with serious erosion results. for 


example, in December 1933, there was rain every day but one for the 
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eighteen days from December 5 to 22,. ‘he total hadne 7253 inches and on 
the last day of ‘this’ Wericd,. a. ease: of A179 inghes. fen with the highest 
intensity so far raneriad, for the Staton. P This rain caused deedpus soit 
losses «8 shown in Tables 10 told. 8 

The raingalt Anereases eligntty to the wait of pullren att: decraaues 
to the west to Leos then eight ‘Taches near the Columbia River. ‘The erosion 
is less where the rainfall ig Less, el thou gh it nay vot be 8 atest moh 
portion. At the Adame Branch 6ubstetion of the state contre of Washington 
the average annua) ‘reinfall since 1916 has been elightly delow eight inches. 


During the last four yeers, with rainfe! below notre, there has been one 
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vel with no orga but serious p renokt ane erosséu oseurred the: ether: 


‘irik yearns However, ‘tne mor erosion ‘in this aree of low rainfall 4 


ime Ot 


less. serious than the. wind erosions : 


MARTH RATES or RATHPA BE: AND <OMOFF 


“Tag.pates: of rainfall ‘and. runoff for asian’ ere given) for ee terrace 
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and water ~ in Tuneee ” to Me The: retes of runoit ore not always 
“an proportion to the reinfall or sin of detested tae! re some. cases 


“depend | on ‘the distribution of snow. Some of” the outstandia; days roe the 


years of 1932 sae 1933 are eT for ‘convenience in eémpar tng the 


different terraces and, watersheds as follows: | 
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for a one minute period. 
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the total rainfall ‘cad ‘wekion runoff are ) recorded in Siiesenk 


columns. In ‘all ‘but two. eases 1 the dnity ronoft for the antion having 


maxi sum runoff eukeuhed ‘the rainfelle This | wns pended by melting anowe 


on Wadeaty 3, 1933, the runoff for caging Station 2. Was 1264 ‘inches ex 
the rain.for that day was only 207,inchese..On this day the maximum rate 
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of runoff for Gaging Station 2 was «175 inches per hour. a: ale 

On March 27-28, 1932, the maximm 5 minute rainfall rate was «42 
inches per hour, which fell on ground partly covered by snow. The highest 
rate of runoff wes for Gaging Station 4 with +302 inches per hour (not 
including Terrace 4 which received water from broak in Terrace 3). 

The me ximun rate of runoff on December 6, 1933, was .602 inches 
per hour for Terrace 15 which exceeds the 5 minute rainfall rete of 48 
inches per houre From an examination of the rainfall chart it appears 
that the rainfall rate was about 1.2 inches per hour for a one minuts 
period which may account for the high runoff rate. 

The runoff apa rainfall rates on December 22, 1933, exceeded any 
previous records. The maximum rate of rainfall for a 5 minute period was 
°72 inches per hour. The maximum rate of runoff for Terrace 15 wam 2813 
inches per hour which exceeded the mximum rate of rainfall for a 5 minute 
sabbia. This high rate may have been caused by a higher rate of rainfall 
over the watercheds of Terraces 15, 1€, and 17. A high wind caused some 
aap ae of the pen on the rain gage and the rate of rainfell for less 
than 5 minutes camot be réade 

| | TSRRAGING STUDIES 

The terraces on the Station are on a South slope varying from 12 
to 32 per cont, with some terraces extending sround the hill on the west 
slope as shown in the map of Figs le A description of terraces giving 
grade. lensth, spacing, height, and width is piven in Table 2. 

The cropping system of wheat--Surmer fellow is most widely used 


in the Palouse Region and was adopted for thé terraced Innd. The erosion 
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ee this. cropping hen’ is aldevea to be more serious than, any other ae 


%. farming proctice, but excellent. dag and weed éontrol have nade this 


_ system of furatin profitable. | This. system cannot continue ‘Andefinitely 
> althourh it can bs. prolonged afr the erosion can be netorially peteiesds 


othe ‘oreppazig system of the. farm $e shown ‘in Table 35 for the fields as 


shown in Fige de This does nat include the weeli ‘experinental haa ss 


The ‘drifting of snow ; introduces: a: problem, in connection with 


ie terracing which requires etudys The srow drifts sometines form across the 


terrace channel-sad if « sudden runoff occurs, the water may breek over 


bo the terraces This condition. occurred a fow tines during the winters. of 


"195163 and 1932-33, but: aie not. oceur during 1933-346 A feu more years 


a records are. necded to deterstine whethor this tector is importants The 


" Afotribution of phos varies widely ‘ee is discussed under ‘the ‘terracing 
" expeeinealt psi different, land slovese The r ates of runott are lew ‘as com= 
pared to other seetions of the nat apt and ‘the channel capacities of | | 
‘terraces do not need to be lenges 

The Parshall ttune, with water stage record sr’, and: the Ramser silt — 
5 Reet er ere mee, on ell inotaletions for neseuring runoff ae soil penn 


"from tarraced lata. _ These records, along with observations of ercesion, 


; : “— recone, Said rachinery stvdies are cand as 2. besis for determining 


ren tNe: wlue of terracing in erosion control 


EROSION - AD RUNOPP FROM GRaADSD: TSRRACTS 
WITH DIFFERENT VERTICAL ‘SPACINGS (Sub-Project Noe SB. Ted) 


The terraces ineloded in this study are 780. feet long and are on 


“lana alopen. of 20° to 28 per ‘cent. The vertical spacings on the original 
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| aicertait were 15, 25, and 35. fete ‘The. erosion ‘for the 35. foot vertical 
spacing was so severe that the kevpace abieaias was ‘almost completely 
‘filled with soil the first vinter, enusing overtopping gevoral times “and 

at was decided to sonsteuct an intermediate terraces The neasurenents of 
aed and water Ansan both pefore and since ‘the consteuceton of the inter= 
mediate: terrace are summarized in Table 4s A dotailea record of rinof? 

and soil ‘loss for 1933 is given in Table 10. In comparing the results” 

“Pox this experiment, as shown in Table 4, it is noted that Terrace 5 with 

8 15 foot vertical spacing lost 1.82 tons une acre and: Terrace 3A. with 

the same spacing lost 5.11 tons. Terrace 4 with a 25 foot vertical sont 
as with a 20 foot eyecing had soil losses of 3,03 tons per acre and $68. 
| “tons ‘yeapectively. The water Soave were in the same order. as the soil 
‘ Los#es. From er examinetion of site location of Suess Serraces, 28 shown on 
‘the. map of Pigs 1 it will be este that the mppe? terrace of this group 
had the greatest soil lose and that each terrace below lost less wid, than’ 
the one above. The fact thet the port And water losses seem to tisye no 
relation to the vertical abrciag indicates thet other tickers heave a _grecter 
‘ influences on this partiouinr group Dae Sorraeoy than the vertical sya cing. 
: These factors are belieret to be the soil and land slope. According t 0 
the soil surveys the soil is progressively vetter and more absorptive from 
the epee te the Lower. terrace: in this SEP REL IORS The. crop yield of 

winter crank for 1932 was taken across this group of terraces at the 


“< ‘Joeations shown on the map of Figure 1. The average for the undisturbed 
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portion between terraces is as follows: 









Avge land Soil Loss per Acre Verticel 





tons 


ae ee eee -  5ell 5211? 15 
igh i aa ee 4.401 4.56 4,562 20 
4 ee ee an Zel2. . 3203 25 
5 38.6 30,0 Hy ee ye 15 


“le 35 foot vertical Se 
Re Date cia 1933 only... 


It is seen thet the crop yield is Anversely in proportion to the soil 
losses and that the yield increases progressively from the upper t o the lower 
terraces of this experiment. The upper slopes is slightly steeper then the 
lower slope, as shown in the teble above, which would also tend to increase 
the soil losses for the upper terraces» A more detailed soil survey is now 
seeing made and crop yields for. 1934 will be teken at definite intervals along 
each terrace, hoth on the terrace and betwoen terraces, 

In Table 4 it is noted thet the ground was covered by winter wheat 
stubble the fall of 1932 and spring of 1933, and that the seil loss under 
this condition was small as compared to the loss from winter wheat following 
peas the winter of 1931-32 and winter wheat following summer fallow the fall 


of 1933.. The results are summarized in the following table. 


: , Tons soil lost per  _— Total Runoff in Inches 
Type of Ground cover aure per year | er year 
Ter.3A Ter.3 Ter.4 Ter.5 3A 3 4 


Ground cover, winter 
wheat stubble 9282 OR nF 002 .Le]4,, 962, .2900 960 
winter wheat following TRE. 
eas{'31)& fallow(33) 4.60 4.463 2.98 1.80 4.23% 2.083 1.40 1.14 
1. Losses large due to terrace being bare following construction in 
stubble field after harv est.1932.  .. 
2. Data for 1933 only 2s terrace wes not constructed until fall of 
1932. 
3. 35 foot vertical spacing ‘spring of 1932. 
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The soil loss wes from 16 to over 200 times greater for whect planted 
in the fend on summer fallow or land which had been in Deca as compared to 
“land covered by uhont stubble. 


- EROSION AND aUNOFF FROK GRADED THRAACES oat 
DIFFERENT LENGTHS (Sub-Froject NO. SE. 142) 


Terraces 2,5 5,. and 6 sine tig: Senet of 400, 780, and 2276 feet res= 
pectively are siietdaedc The vertical speeing is approximately 15 f eot 
and the grade is 12 inches per 100 feet for all terraces. The record of | 
runoff and Seti lesen ke vatepar inet intebln. “The detailed record for 
1933 is given in Table ll. The average ennual soil loss was 1.87 kone per 


-gere for a terrace 400 fect long, 1.82 tons for ® terrace 780 feet 1 ong, 


3 and 3,94 tons for a terrace 2274 feot longs The soil loss was more than 


twice 28 great for the terrkee 2274 feet. Long as dcebarnd to the dhartes 
tetrnesn. There wee more washing in the eharnel of the longer terrace due 
fe ‘ at quantity of water. “the longer terrace was on about the game soil 
lis the terrace 780 feet long. Subsoil was exposed on parts of the watershed 
of Terrace 2, 400 feet long, which would tend to incraape the. $012 tosekh as 
compared to the other two terraces. ‘The poor scil and aX ehhis. etbepae Dane | 
slope for the oat 400 fest Yeni probe bly. eccounted for the soil losses 
‘biden @lmost the same as for the 780 foot terrace. Soil wns better and the 
land slope Yond’ for the terrace 2274 feet ‘long, but these factors were 
~ overbalanced by re length of the terrace and it appears quite conclusive. 
that the soil toueue are greater for the longer hecraces: 


The runoff “ae the same dead the soil losses, mlthough the 
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_ dittorence between the 400 foot and ‘ed foot torraces was e grecter. The 


400 foot terrace, heviiie gubsoit exposed in places, had 2.29. inches run= 


_ off ‘compared to 1.74 inches for the: 780 foot serene on. eer eoil. The. 


- runott of 3.24 inches tie the “274 foot terrace was more than for the: other 


oe eas terraces ave to more snow ‘accumulating on the watershed, ot this terraces : 


- RHOSTON AND RUNOFF FROW GRADED "TERRACES » 
WITH DIFFERENT LAND ‘SLOFES (Sub-Project Nos SoBe Te. 3) 


‘Terraces 1, 5s i7 and ah are " Gmebuded in this experinent sina ere 
on ‘Land slopes of vi aSe 20.05 2345, and 2726 per sont: respectively. All. 
“terraces are 780, feet long end have a uniform fall of 12° inches per 100. 
Peet. “Terrace: ‘BA was not installed until the fall of 1932 and only 1 ie 
 yecrs. records ere available for this Geran The noe surements of soil ig 
water losses ere e summarized in Table 66 A detailed record of results for 
1933 is given in Table 12. The soil. losses in eenerel Lacreuue as the | 


oplope increases, the average ennual loss being at the rate. of...57 tons per 


-  pere for e 14.5 per cent Slopes 1.82 tons for &. 20.0 per cent slopes 7.20 


‘tons for. a a3 45 per cont slope, ane 512 tons fer a 27.6 per cent slope. 


There ciaother factors besides the degree of slope, which influence the ’ 


amount of runoff end ‘031 losaes, the soil probably being the most im=: 


: eetiahs Terrace | 7 on @ slope of 14.5 per cent ae near the foot of the 


Aes slope. and is on ‘excellent soil, feirly well drained. Terrace 5 on a 20 20 


per cont slope is on goed soil but not quite so productive as Terrace Ts 


| Terrace 3A a aw are tg Getteek thes where the subsoil is “xneey in 


ek places and the soil is much less productive. The results of the various 


i apiorioent show that the soil Loss from a deep productive soil de less 
bile where the soil is thin. This statement is true, only within certain 
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Limite, however, as the soil loss seems to decrease w when the 8 ubsoi 1s 
aneigatri dh as compared to when the soil is thin, although the per cent run- 
off may increase. the pee is exposed over a larger part of the mie 
shed of yerndaias om than for ‘Terrace 17 which may account for the scaler 
soil less rea Terrace 3A even though the slope was slightly steeper. The 
onal? was greater tras duiveus 3A then for 1 17 which else would ‘point ts 

the same conclusion. Detailed soil surveys: are now being jake end more com=- 
plete crop yielas for 1934 should be helpful in interpreting ‘the results for 
this experiment. 


The soil loss from Terrace 7 was only .57 tons per acre and yet the 


average runoff was 4.60 inches which was exceeded only by Terraces 3A. From 


an examination of Tables 6 and 12 it will be noted that the major part of 


the runoff did not occur on the same days or even the same month in s ome 


‘cases. Terrace 7 is on a lower slope and the snow lay much deeper ova the. 


watershed than for the other terraces. The major part of. the runoff from 
Terrace 7 wes from melting snow, while for the other terreces probebly less 
than half the runoff was from melting snow. For example, the runoff for 

the winter of November 1932 to March 1933 amounted to 6.42 inches for Terrace 


7 end varied. from «54 to 2.29 inches for the othor terraces in this ex- 


periment, the major part. of the runoff for terrace 7 being from melting snow. 


From November to December 1933 most of the runoff was from rein and Terrace 


7 lost only .72 inches while Terrace 3A Lost 4.23 inches. It showld be 


noted: thet the above runoff figures are in inches and mot in per cent runoff. 


Even though there was ¢onsidernble runoff from relting snow for Terrace 7, 
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the per cent runoff prebebly was not lerge. The amount cf snow on the 
watershed of this , _ terrace wes 80 much greeter than for some ofthe other 
terraces that it would not be surprising if the moisture sbsorted over the 
watershed of Terrace 7 was greater then the ennue] rainfall. FPians ‘were 
made for measuring some of the variations in snow depth during the winter 
of 1933-34.but the snowfall was the smallest recorded for many years and 
no results were. obtained, .It.is planned. to continue these studies. 


EROSION AND.RUNOFF FROM TERRACES WITH 
DIFFERENT GRADES _{Brib-Preject NOe SeE. 744) 


The ca incInded ta this exporinent at its inception were 
Terraces ‘16, 17, nied 18, heving grades of aes 12, and 6 inches fall per 
100 fect. after the first yeur flumes and silt ecnp Ling Anstellstions were 
made far: Terrace 13 which is a ‘level terrace, aug Terrace 15 st a fall 
of 24 tnceoe: per 100 tect. The latter swe terraces cre not poker conparable 
to the others in all respects, ‘such as lend slope in the case of Terrace B, 
and length nd vertical spacing in the case of achieat is. “These factors, 
however, are elieved ‘to be ad lesser importance us coupared to the ‘grades 
of ‘the terraces. ae . | 3 

“The ‘Location of these terraces ie show 0 on the map ef Fig. Lye nd 
the sunnari zed results for Reheow ane 1933 are given in Teble Te The Bem 


ee 


tailed selntte gn 1933 are “eiven in Table 18. The soi] loss wes 1228 tons 


per acre ‘for he level terrace, | 2490 tons for | a . grade of 6 inehes per 100 


$2 


feet, 7.20 tons for a ‘2 inch grade, 10.36 tons Pit an 18 inch indie and 


and 13.67 a for 6 24 inch grade. here: was noticeable washing in the 
capaci of Terrace 15 with a : fall of 24 inches Per 100 feet and some 
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ane veahing is Terrace 16 vith 2 fall of 18 inchos per 100 feet, ‘Terrace 17. 


: with a 32 inch ‘fall aia hes show a tendency to ke although moat af the ‘ 


. soi washing Lato the t srrace channel 1 was carried to the outlet. There , 


was pati cnchta depositing of oil in ha che a's of Terrace 18 withe 6 
“neh g Bride, although ‘the grade, was sufficiont to. prevent the formati on of 
: bars across the channel. S041 was 5 deposited in level Terrace 13 and bars 
forméd across the channel envnink shaven of water to some extent. Views 
ee OE the Serrfces in this experinent are shown in Fig. 0. for the conditi ons 
“ee the end of the erosion season 1931-32 lind again for 1933-340 | The 
metuet ‘soil losses were. greater, for. 1933-34 elthovgh the reverse would 
appear to ve true from looking at the pictures. The erosion for 1931-32 
tended toward small finger gullies which show dn a plesere. rite the 
- 19ase36 was sheet srenton which. in some cases was barely noticeable by : 
| aaaer vation although the measurements Sev ak the losses were Larges | 
The. eer eos vith 6 and 12, inch grades =e bebe results from the 7 
‘vegdendpeinte of opareeses and” soil sedi: Level Terrace 13 lost. less soil 
but. bars: formed in the anit ates pending and killing the crop and 
= endangering the terrace enbanknent bac little of the crop was killed in 
. Terraces 18 and 17 with 6 ii 1e inch grades respectively» ‘The. soii loss 
uae more ‘than twire as much for the 12 inch erade as Seenered .P the 6 
So Lads grade, although this ‘difference was ' probably exaggerated pe ‘to slight 
| “difference in soil and land elope. It is believed, however, that the grades 


in general should be from 12 inches down. rather then more than 12 inéhes. 


Se ee general the fell along the Lectin ‘should be. more on the steeper ad ah 


“ae there = more naeeeest for, sre to block the channel, the terrace 
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1931-32 Tere 13 Level 





1933-34 





1931-32 


Tere 15 24" fall1/100' 1933-34 





an Views of terrace channels at end 
of erosion seasons showing the 
difference in amount of erosion 
: for grades of level 6, 12, 18, 
— and 24 inches fall per 100 feet. 
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chamel will usually have less capacity, and it is more difficult to obtain 
the desired grede in constructing the terrace. Also if a wide vertical 
spacing is used, the grade of the terrace should be etesp enough so bars 
formed by washing between terraces will not.block the channel. 


LEVEL, TERRACES. GITH CLOSSD ENDS _. 
(Sub-Project Noe Sele Te5) 


Closed and Level Terraces 95 10, vi, and 12, having vertical — 
spacings of 10, 15, 20, end 10 feet respectively ere included in this ex- 
we A The average Yond slope 3s wbout 23 per cent and the lengths of 
terraces 175 to 690 feet. During 1932 and spring of 1933, records were 
taken of the depth of weter in the terrace channels. The capecitios of 
Terraces 9» 10, aot ll were exceeded several times and water flowed over _ 
the dyke at the end as shown in the Ammwl Report for 1932. Terrece B 
held ell ef the runoff the winter of 1932-33. - igus 

The terraces were maintained the fall of 1933 and plens were made to 
continue the neasuremonts of the depth of waters However, the runoff during 


December Perently exceeded the capacity of ‘all these terraces and the dykes ~ 


at the end were lowered so the excess ‘water would waste and not overtop 


the torrncos water stood in the channels of Terraces 6, 9,¢nd 10, ond 24 
fros December until after the ‘middie ‘of april, © period of four and one=helf 


oaths, even though the bisa + waB below norme1 for Februsry ond egtdunanad 


20 runoff oceurred dering tarch and iprii, 


The ‘results indicate that if ie not ‘prustient to hold ell of the run- 


off in 8 ‘level ‘terraces The rates of reinfell and runoff ere low, however , 


‘ss sonpunad ‘te other sections of the ‘country and it is believed that tile — 


drainage of level terraces would take care of the excess waters It is hoped 
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Ao detailed account of the cost of terraces, was given an the 1992 


ankas Annue 1 Report and ‘the hoes of ‘terraces for da fforent land 8 lopes. were 


discussed and. idustrateds, Representative terraces on ‘slopes of fron M5 


Cee. 20.0 per cont had an average sost. of $22.98 per mile of terrace and 


$2a21 verd BACKS eo Under similer conditions the cost on | slopes of tous 20.06 . o | 


to 2748 ‘per cent averaged $24.07 per mile ‘of. terrace ae 34.68 per acre. 


The cost” per unit length | of terrace ws. 50 per cont nore for the steeper © 


Neesoae while the cost per aere BRS. ele as much for the. steeper lend ae con= 


| eae to the more gentle slopes. ! 


in operating tillege machinery on terraced eveuss ‘such as found on. 


the Erosion Station it hes net been cosexhie to throw the soil toward the 3 


a, ‘center from both sidege one soil is thrown toward the center of the terrace A 
gu the upper side and on the lower side the tanden disk ia used to KID weeds. 


ae andj prepare a seed bed. oe terrace is lowered a considereble ‘anount’ ‘during: 


a summer fellow ‘BEL SON s A record of thé. heintenance and heignte of terreces 
oe given tn ‘Teble: Be In 1933 the heights: of terraces: were measured jest 
after ocintaining. a the aprings | ap ‘field was Fellowed during the summer 
and ‘the heights were measured agedn efter the. summer tillage operations ‘of | 
_diaking twice, errowing end weeding with ak weeders Terraces on Land slopes 


‘an 20.0 per céat ‘end ieee were lowered « an aie, of Ler inches and ‘terraces | 


: on lend slopes more Srlgned 20.0 ail cont were lowered an. average of 249 inches. 
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The terraces were maintained in the fall by making two trips on the upper 
side with the Corsicari, after which the field was seeded to winter wheat. 


The — were » measured otter, ee pater | a erosion and neurones 3-1 inches 





Many of the disitiaiianis used in the Palouse i are caplet 


designed for use on steep lend and operate quite satisfactorily. In some 


places, however, ditches are begging rather numerous and considerable 
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Pees os tweety: eRe stage anae lt , tae were “ne Saya ee aee9 iS eyes Fae Be 8 
the ground. This illustrates the difficulty using e wide rigid implement. 
fhis ean be overcome by using narrower implements 80 that one wheel can be 


in the channel when the other is on the ridge or where the slope ig no too 


steep the terrace can be built to take care of wider implementse_ Best 


results are obtained on terraced land by operating ratubiel to she oe 
and reducing the Seer ot ties a terrace ia oresaed 46m nts Anse th 
order to do this svecessfully, an implement must be used which can operate 
beck end Porth én é bleep slopes The mold board plow will not turn the 
furrow m. the iitpe on the Pi, and thus 1S Si adapted te tiraced 
jana, °K Heavy tanaen' disk) 22 aheh disks with @"inch spacing, was uéed in’ 


place of the plow in working the ‘terraced land, as shown in Fire 8. The 


: 


& 


disk does fot cover or kill weeds a8 well as ‘a mold board plow but ‘by 
following with a second ett S". geek It can be done. "ee. aaa folinn 
work the operations can be made a few weet, acart and the net chet’ will not 
Si 2el shat share the plow ‘fa used. “the disk type of implement mixes the 
Stubble with the soil rather then covering in a single layer about 6 inches 
deep and the erosion. is noticeably less where the disk is used. Some feel 


that the crop yield will be much lesa where the disk is used. There was 
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no apparent difference according to the measuremen 
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Naery sh re | ah ee od is 4 mae pee, eae a rea ard “ ‘ re a cil f Pi : yt as See Aceh " ee 
ported under Sub=-Project Noe SeBe 7.13. Nowever, additional records are 


oe 
eng 


an ctw tit gone mikey. tet with tee ape f ws 
needed before this can be determined conclusively. 
* "sort MOVEMENT DOWN “Tat SLOPES . 
Pigras wd utter ote (Sub-Froject Noe Soke 148) then a wo bey ec 


_.. Profile lines AA to HHy as.show on.the map in Figure 1, were es- - 
tablished to study therate of soil movement ‘down the Slope. Permanent 


SS a 7 Oy tent be ES tama ae 
id a | as ) Lie ‘ . ’ 
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sonerete Seneh marks vere set af the pane ant lower ends of nee iaae end 


during the fal of 1932 levels were run over - each Line teking ground 


clevetions every six inches along the | slopes These nonsurenents win be 


4 if ~ ee 


ae 2 


repented the fat of 1934 and at -lster two yee. intervals. The two Revd 


interval, ie “used because: & two your rotation i pene followed on Be. od of 
seseamiiah 


the Lines and it is desired to weve ‘the ourfue conditions Sie same each 


tine the nes surements are dabent 


% o] 


Lines AAgEB, end FF are on Sanraane land with different slopes ond 
CC DD, ss Ga, and HH are on anteovenet land with different slopes. The 
cropping Gage is winter wheat aval Summer fallow (winter wheat 1932, 1934, 
Ase} for Lines Ady BBs ha WF, and GGe “Line DD was wheat in 1932 and the 
following your | was ) planted to gress. Line HH is ine rotetion of wheat j 
and fallow rath Bnd planted on ane ridge at the upper end of the line. 


ew -z 


The original mes. surenents Reve been plotted end the two year results 
will be token the fer of 1984 hosted plotted uiah comparison with the original 
a ies CS winter “wr 

“RUNOFF AND SOIL LOSSES FROW VATERSHIDS OF DIFFERENT 
| GUARACTERTSTICS INCLUDING TERRACED AND UNTER: (AGED LAND 
coat to stiw: | (Sub-Project No. 5.8. 7.9) 

In this experiment the runoff ‘and soil losses are measured for un= 
terraced sreas of different sizes and with different veretative cover for 
comparison with each other and with terraced sreas, Repo ae 

‘oo The runoff at Geging Stations 2,4, 5, and 6 is measured with Parshall 
flunes and’ wmter stage recorders. At Gaging Station 7 a water stace reeorder 


records thei depth of flow in the stroam channel end the runoff is determined 
from a rating burve drawn from data obtained by current meter reneurements. 
winnie to wimler wheres ke Tat he 
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A Ramser silt sampler ig installed at Geging Station 4 and for the other 
stations hand samples are taken frequently during periods of runoff. The 
hand sampling system is not entirely setisfactory and the results are no 
doubt subject to large errors on some days, although these are believed to 
be compensating over the erosion season. A punoff sampling device, des= 
cribed elseihersé ih thi's* eepore’ has been developed for vse on these larger 
installations. | : | Bi: : aii ee 

The drainage arce and description of the verious watersheds is as 
follows: ~ 

Paging Station 4. This ‘snall watershed of 2.33 acres is ome south: 
slope averabing shout 14.5 per cént and is edjacent to's terraced eren as 
shown on the map of Fifure 1. The cropping conditions for the past three 
years ware as ‘follows?’ pos 

1931> Peas err Padietla-irabinen. 1 to wintor wheat in fall 

1932- Winter wheat--stubble: standing after harvest © ve i 

1933- ‘Stubble’ standing in apring+<fallowed during eummers~ 9 * 

planted to winter wheat in fall. 

Geging Station 5. Thid watershed of 14.4 acres isin a field ad- 
jacent to the Station and of Sinflar slopes’ end soil conditions. The — 
cropping system of wheat-fallow ‘hes been practiced on this field and this © 
instelletion was established to mengure the losses from a small wetershed 


with this ¢onmon cropping system. Gaging Stetion 6 has the seme cropping 


‘system but on alternate yeers. The cropping system of Caging Station 5 the 


past three years was se follows: 


1931- Winter wheet--ctubble left standing efter harvest © 

1932- Stubble standing in spring--followed during ssummer-- 
plented to winter wheat in falls 

1933= Winter wheate-stubble left standing after harvest. 





etree ee weit Pie iene 2.7: Geter ela fe Paty LEwee ee ESI, AD 
““Gecing Stetion 6. This watershed of 15.2 scres isin a field 


ed jetent te the stetion ‘and is neer + Gaging Station .. ‘The eropping system 


C7 ned . # 


of vhest-fellow is tr ‘game os » Geging Station 5 ple Re At is ou alternate 


oe pF 


years. ‘The cress “the post "kre. yours were as | follows: me 
eS ee D a's oF ire ge ba 3) aeoer 

i931 Stubble. ee at Be in epring--fallowed during euncer--plented 

) winter wheat in folle);. Ae e 

1932- Winter whent-<stubble left ‘gtanding Mt rpg Remy 
. 1933+ Stubble standing in. spring--fallowed | during sumser--planted 

to winter ent in fell. 

Gugine ‘Station 2, “This is . typ eal watershed having = drainage 0 area 
of ‘6al2. acres, the ‘Location being shown on the. mp of Figure re e Ts wator- 
shed ft at the plot pot ak se of 5 difterent fielde 80 tho surface 
cover is. never uniforn over the. aren. “the "principal crooning conditions: 
the eat three yours | were as follows: i 

1931- 57.8 acres i featen wiested to eliker pwn a fall=-10. 4 acres 
. |» wheat with stubble standing after harvester. °° 

~4932~ 39 acres wheat with stubble left standing after bevy enews 

joe  geres pease-10<2 acres fellow planted te winter wheat in fall. 


‘1933- 43 acres wheat with stubble left standing after harvest--25.2 
..esres fallow planted ta winter wheat in fall 


Geging Station J» The area of thie watershed is 16,704 acres ~°: 
(26.1, squere. miles)... This area is. representative of the wh st growing area 
of the fPelouse Regien and includes: a. lerge. enough arda so that each year is 
o. fair. average so fer ae cropping, conditions, are. concerned. :The mejor 9° 
portion is divided. between winter wheet, peasy and smamer fallow with some 
spring wheat..A small pert. of the watershed consists of ealfelfa, pesture, | 
brush. timber, and, roedse), . _ iret iy Capek eee Bhesw. wed 


_ The detailed: records of runoff and: soil losses f or: 1933 ars given 
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in Table 14 and the summery of pr eee since the tnetellatione were made 
are given in Table 9. The foot notes to Table 9 give the surface cover : 
or crop occupying eae: fields for Gaging Stations 4, 5, and 6 while these 
‘conditions for Gaging Station 2 are given in soe description of this. 
station. In wet? case the soil loss is large during the ‘geeson fetioving 
the planting of winter wheat on. fallow need or following peas and con= ; 
versely the soil loss is small when the standing wheat. stubble ig: in the- 
field. The soil loss for Seeing Station 2 was 25.061 tons per acre during 
1932 when most of the area was planted to winter. wheat following fallow, 
; and in 1933 the soil loss was 7.73. tons whit’ an aversge. of only 34 acres 
was fs fallow. This wide variation was partly us to the different crop 
conditions and partly due to seasonal variation. Gaging Stations 4, 55 nk” 
6 are each turned as units so the crop la ceageen over each watershed. In | 
each case the soil loss was small while wheet stubble was standing, the 
ona veins less than one ton per acre, and was large Aintay the season 
following the planting of winter wheats | 

For the yeer 1933 the soil loss for the vatershed - 16,704 acres 
was 8.24 tons per acre and for the Bs 33 acre mekaraiad wes 11-90 tons per 
Leste with the two watersheds of 14.4. and 15.2 acres: being between. The 
68-2 acre watershed lest 7.73 tons per aCres the smaller loss probably being 
) ee to a vegetative cover of a greater per cent of the area, In 1932 the 
soil losses for the 2.33 acre and 682 acre watersheds were 22.653 and 25.61 
tons per ecre respectively. ‘It is planned to continue these ses ahcbuaate 
in order to determine the losses over lerge iis velieala as compared to small 


: watersheds « and plots. 
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-The'soil| loss. from greded terraces varied rather widely, depending 
on the land slope, soil and special conditions as discussed peier the Gn 
terrace experiments. | The two year aversge soil loss was 057 tons yp “acre 
for Terrace. 7,4 1-82 tons. for, Terrace 5, and 7.20 tons for Terrace 17. 

The average annual i loss of these three terraces is 3.20 tons per acre 
as aqaparee to an average of 16.67 tons and 16.90 tons kav for Gaging 
Stations 2 ond 4 respectively és 

: ‘The water ‘losses follow to gome extent the soil ‘losses, althogh 
there « are , frequent exeoptions. when the runoff was the result of” ‘rain 
falling on unfrozen ‘ground, the soil loss was ereatest from the sarees ; 
having, the mest ‘rune ff, as for et Se clet November end December 1933 an. ~ 
shown in “Table 9. However, when the ground ie frozen and there is: con- 
siderable Snow, the. snow “is tikely to be deeper on fields with standing ©. 
stubble 23s the Rendaney is for the ‘snow > plow off portions of fields 
having = no vegetative covers ‘With the ground | frozen the soil will nota b- 
aark the water and a large amount of Vonott may résult, as for examplé, 
trom Jemuary ‘to ‘Mareh 1933 as given Yh Table 9. Caging “Stations 4 and 6 
with a cover of wheat stubble ‘nad 5 30 and 6.60 inches: ‘runoff respectively 
with soil losses of -29 and 40 tna per acre, while Gaging Station 5 with 
4.69 inches ouneit had 1 a soil ‘Loss of 9-05 tons per acre. The upper few: 
cain onl ‘sonetimes “thaw in places resulting in’ ‘serious erosion for 
Geging station 5, while the stubble on Gaging stations 4 ana 6 held the: 
gi, 80 the erosion, was negligible. For the larger Graindge areas, there 


"de a snp ene, Bh leouwt of aespee* included in the records of the water 
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losses. This is true especially of Gaging Stations 2, 6; and 7. It is 
difficult to seperate this from the surface runoff. Nig seodes increases 
the amount of the water losses by a considerable amount but has practic ally 
no effect on the soil losses. | 


CHECK DAMS IN GULLIES AND TERRACE OUTLET DITCHES 
(Sub-Project NOe Sele 7.10) 


In the fall of 1933 check dams, or baffles, were installed in the | 
two terrace outlet ditches on the station under a Public Works praject. 
Prior to the installation of these check dams, there wes considerable 
cutting in some places, especially the longer diteh draining terreces 1 
to 7. The baffles were mode from 2 x 12 rough plank wpiked together with 
a4x4 post at each end. A drawing of the baffle is shown in Fige De 
These baffles were installed with a drop of 2 to 202 feet between baffles, 
the slight variation being made to fit them in between terraces. ‘The 
horizontal specing veried from about 8 to 20 feet depending on the land 
slope. The ogi of the beffle a8 set slightly inline. tre desired level 
for soil in the ditch and the ditch graded to a smooth, almost flat bottom 
with sloping banks and with 3 to 6 inches of soil covering the baffles go 
that it can be readily crossed with farm eat ines The ditch was planted 
to brome grass with » small mixture of ledak alfalfa. Views of the ditches 
after the grass was seeded are shown in Fige 10. This ditch will be a good 
location for testing the effectiveness of a sod forming grass in gully, eonn 
trol, and at points where any washing ray start the baffles will prevent 


the extension of the wesh. 
In the heavier soil the clay subsoil offers great resistance to rapid 


erosion and gullies sre only a minor problem. Some of the most productive 
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‘Material a 
an pieces 2x12"x10' (cut one on diagonal for wings) 
2%  £RaKIe | 
1 [bi 20d nails 
Rly 69% bd. ft. lumber 


Fig 7 Baffleused in Terrace Outlet Ditches 





(a) View of outlet ditch for Terra , and (b) outlet 


ditch 15 to 18, after construction of baffles and seeding to 
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land, however, ig in the’ Wella Wella region and the foothilis of the 
Blue Wountains, and here the soil ig lighter and gillice form easily. 

Tn ratee 3 and 4 wee pring views of gullies, In field trippr over the 
aree we found where ‘Bullies divided fields in two or more parts making 
sna Srregutar eee 9" fields ss compared: ” the large easily worked 

sae of a few er? Sees Studies are beth made of mothote. of filling 
in these gullies. ae ‘the case of the larger gullies, it epreers that 
dems of various kind: and brush or straw a: aan be used to. ely held the 
soils: The banks should be ig Ping " and the gully seeded to a as 
soon as possible. a the ndette not raveravic for gress, wheat should 
be planted as it will. grow under edverse conditions end greatly helps in 
holding the ands 


DE mP TILLAGE ON PERN LACE D “AND UNTER RACED nage 
Lage semeud 1 5 © (Sub-Project Nos S.E. 7Te11))5 © 


“Crop yields of winter wheat were teken of a deep tillage wee in 
field 4 which was described in the 1932-report. -The ground was worked’ 
to a depth of 16 inches when the ground was dry and hardy following a ~ 
crop of wheat in 1931. The field-was all plowed the spring of 1932, - 
fallowed, planted to winter.wheat, and harvested the summer of 1933. 
There wagono erosion the winter of 1932 and only @ small amount in 1932° 
‘and no aifference was apparent between the deep tillage plot and adjacent 
check plots. Crop. yields were taken of sample plots along the east an 
west edges of the deep tillage plot and» for adjoining check plots, the 
yieldsbeing as follows: © 69 0 nem © pat 2 werk wae come 
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siete - Winter wheat in | Bushels Per Aere 
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“The difference ‘in yield “ls too small to be significant and the deep 
tillage sooned 4 to wre no effect on the ay psig for the a slope 


where the soil is thin ‘in places aad the ‘lower slope where the drainage is 
see % oy @ YS e7 e5 Gia WE 
poor sate pad an | excellent piece ad — The ‘averaes 5 slope is ) about * 


par cont which is nore ‘gently sloping then oe of the ‘land. “The average 
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yield of vinter "wheat ‘for field ‘ was a7 bushels par acre eae of 
wheat delivered to elevetor)« 


“on the ie. newteagt A 1/100, acre ) plot which Was ciusated and Pilled 
in with subsoil had mech lesa erpedinns na die ‘Thdvnsod yield as compared to 
undisturbed ‘subsoil. Following this 2 plots were selected where the sub- 


goil was exposed in field 2 and the plots worked with the Killefer te a 


depth of 16inches. with the points 10 inches © part. The work was done in 


the spring when the ground was moist and the land was fellowed and planted 
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to winter wheat tn the Saris Ts location wis not favoreble either for 
mee suring runoff or for aking observational comparisons of hcg satge The 
erop yield wast be Bae in Renda and if results sre fevorable, the 
tests will be continued on plote where the runoff and erosion can be 


measured 


TESTING OF HOLE DIGGING MACHINE 
 {Sub-Project Moe SeB. 7.12) 


The hole-digging cultivator was tested on various slopes at the 

Soile Erosion Station as given in the 1932 Annual Report. Due to the steep- 
ness of the slopes and the freezing end thawing, the holes were soon filled 
atid according to observations of the arens, there was but slight difference 
in the amount of erosion where. the hole-digging cultivator was used @s 
compared»to adjacent check arcade ‘The crop yield was less where the cul- 
tivator was used. 

-/OQm a cooperative project at the Adems Branch Substation at Lind, 
the cultivator conserved 1.0 inch more moisture end the yield of wheat was 
increased 29 bushels as compared to the cheek aress. flans were made to 
continue thie experiment the fall of 1933 but the station was practically 
discontinued and ihe. oxperinen’. was not, SAF EAN oute it is planned to. 
make additional trials in the: no more gently rolling whest section. 


COMPARISON OF TILLAGE EE'THODS 
nee mos: SE « Te13) 


‘The ‘Werpete? of this experdne nt ie (1) to Sabornine the best method 
of cateine gone stubble, legumes, or stner plant residues, and to develop 
apesist sackinery, af necessary, for use in doing this works {2) to etuly 


the effoet of Rey diftorent cient besléues on erosion, soil tilth, 


fertility, moisture conservation, and crop yields and (3) to determine the 
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best time of SureA Es, under the Blant., residues. A = 
baba . A series af Plots were “started the spring of 1932 to pinay the. 
effect of different summer fallow yethode on erosion and crop. yield. ~ 
ares. wag ployed vith ¢ Paid heard Pley.omt Rest vata s, “et Weedeiaat, 
enother areq was disked with @ remujer @.foot, tandem digh oud y ceded 318%, 
the Same dmplemente .. § Both areas were divided end the stubble burned on. 
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half. Where the ground wes plowed, the stubble was practienliy 211 in_one 


Mayer about six Aighes below the surface. and eR where. the. Sisk, wis used . 
he, stubble was. mixed with the surface soil toa depth | of shout five inches. 
ssered Stet the arossen m2 ah, 100, ners one pk ran aed an ee studio 
not Durned. . Torq wae no apparent difference, dm, the anaunt p< .erordan for 
wea qther Sbree Plots, disked with stubble burned, plowed with stubble 
turned yndory and ployed with stubble burneds . The plata extended ovens 
ridge including south slope, hititons and north gloves «ills. of, sample 
areas were taken for each condition, the, results being ae follows .....9 
Tillage. FAetes, . Yields. of winter wheat in Bushels per. Acre. 
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sample, plot. on the hilltop, to, 6344 bushels per sere, on the north, slope. 
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There is,no. apparent trend in yield either in comparing plowing against — 
disking or. turning tne stubble under as compared to where the stubble was 
burned. , The wariation between the two sample plots for each condition wes 
frequently more than the difference between the averages. It is believed, 
howaver, that the results for, this year show that the yield as practically 
the same for disked fallow as for plowed fellow and that the turing under 
of the stubble did uot reduce the yield. ‘he stubble was heavier on the 
slope Below the plots ani the turning under of this extresely heavy stubble 
might have a detrimental effect om the yield. The common practice is te 
allow the straw to run out of the combine in a windrow, and it ig almost 
impossible to operate a,plow through such a windrow in heavy stuvdle, A 
sirew spreader on the, coubine wovld no dovbt make. the turning under of the 
stubble aued.sesterve, obiseyt Ghov wey vere eomewhet Tor couver lene 
The terraced land was fallowed. ie 1933 and as. it, is impogeible to 
tura the furrow up the,slope ou the steep land, the moldboard plow could 
not; be used.to advantage. Therefore, a disk type of implement was used in 
place of. the plow. ,The. disk was of the tandem type with 22 inch disks 
spaced. inches, apart. The disks in the front gang were ali turned one 
way.and the rear gang the. opposite. waye This imp lenent, would operate back 
end. forth,between terraces, or on the terrace and do about the same work in 
either directions The stubble wa worked into the soil to some extent 
put. some was left on top, and not all the weeds and volunteer wheat were 
‘killed. The viext tillage operation was made about four weeks later at 


iebout 4he'time plowed fallow wovld be harrowed or weeded the first time 
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The regular & foot tandem disk was used, 18 inch disks with 6 inch spacing. 
The peg«tooth harrow and rod weeder were used for later tillage operations 
the seme as for plowed fallow. Wheat was plented in the fall end from all 
indications the yield will be equivalent to fallow which was plotwed. The 
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cand Savioe shot be uniform 50 sumer tilings eperetiean Gua’ be iee~ 
ducted without crossing strips. 

The strips as shown consist of nine-foot drill widths of winter 
wheat which were seeded in the spring of the ‘ccniewe Teta scasone The 
wheat wakes considerable growth during the surmer but the winter variety. 
does not mture ard will usuelly live over winter. The strips can be 
harvested the following summer with the rereinder of the field which is 
planted in the fall te the seme variety of winter wheat as was used in the 
strips. The effectiveness of this practice in erosion control has not yet 
been determined. 
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p slope on Soit Erosion Station. 





Single drill dths(9-foot) were seeded to winter wheat 


in the spring of the summer fallow season. The wheat 
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makes considerable growth during the summer but the winter 
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. WIRD BROSTON STUDIES 

wana | oration | is e sortous probien over several willion acres in 
the arter wolieie of. Haan eton, oregon, and Idaho. The land might be 
clessified in three general classes as: (1) Grazing lend which has never 
peor plowed, (2) Land once farmed but now sbendoned @ue to wind eroston, 
(3) Land now under cultivation but subject to serious wind erosion. °" 

The end under (2) and (3) had a good stend of native grasses be~ | 
fore being plowed but these grasses come beck very slowly when the land 
is abandoned. nic : 

260 were tract of land located near Cunningham, Vashington, in 
Letitude 46° 49'N. and Longitude 118° 49" W. has been furnished without 
cost for use ii tenducting studies on wind erosion. The adjoining 320 
acres can #1so be obtained if needed. A survey and contour map of the 480 
acres was made in 1933. The 160 acre tract end 2 portion of the adjoining 
tract is shown in Fig. 12. This tract of land was first fermed about 40 
to 45 years ego. A house wes built, and orchard and shade trees planted. 
The town of Cunningham which adjoins the property had two or three hotels, 
herdware stores, livery stables and the veveal business establishments. 

At the present time considerable sress of land are abandoned, the 160 acres 
being abandoned from 10 to 15 years ago The town of Cunninghem now has 
but one business establishment, a cambination store, filling station and 
post office. Most of the houses have teen torn cdowne 

In the fall of 1933, twelve plots were planted to grasses at the 


locations shown on the map of Fig. 12. fhe grasses used were crested wheat 


grass, slender wheat Zrass, and quincy grasse Different tillage methods 
were used in planting the grass as follows: 
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Broadeast seed with no tillage 

Plant with single disk drill with ro other tillazce 

Disk land and plant with single disk drill 

Burn off vegetation before disking end planting. 

This land is not valuable enough to jvetify much expense in ab=- 
taining 2 stend of crass an@ any method which is practical must be low in 
cost. The season following the planting of the cress was quite favorable 
but no results will be availeble until it is determined whether the plants 
survive the aummer of 1934. 

Ou areas which have continued under cvltivation there are certain 
tillage practices which are very helpful in preventing wind erosion. The 


tillage should be conducted at a time when the moisture content of the soil 


ig such thet eleds will be formed; also the stubble or vegetetive growth 


should be left on the surface rether than turned under 
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CUNNINGHAM SUBSTATION OF PaciFic NORTHWEST Soi EROSION EXPERIMENT STATION 





Fige 12 Map of tract at Cunningham, Washington, used for 


studies of Wind erosion. 
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soil settled in the box, however, and ®s some soil will have to be handled 
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e OF fi & Lik 

sre Sires sees the Nuno dae tiries: “Fe shows Ye Pipe cavapa by. trash. 

a upper Sereiet.. might be varied to spit conditions the only essentials 

being reve it A yagi s all hen pnd, Prarige an entrance to the ,Aaeee, de 
| A. HTD Me ig a 

me pe (2) Plumes The Fume ig 24a inchas Aone >. dinehes wice at. entrance, 

6. inches wide, at sischarge, and 7 inches deep. It is similar to the flumes 

used in, the bey aes Fleer Views of flume are shown in Pigs 140. thes, 

igboretory facilities were not Bdéequate Fo, test, the fiune at the higher, 

Sopot, Soe gested. “Sie fesetes “ore gubse feck, per secend.. The, fume 

has a grece of 3/8 inches per foot or # drop of 3/4 inch from the upper to 


the lower ends =, ; é is} fa) (7) 


Xs. 
Zar Disieee me Aivisor 38 theacrith 4b the fest it pray FBS ‘Tlume.. 
nang between the. “conter ne the ‘be Tho ‘thy isor was attached Rt: the 
1/4 point rather then the. eenter, 68 ‘At was “pelieved a more repreabhtative 
serple would be obte ined if case there wag. a variation in" the oil éentent 
between the center end edge. of the. Plume outlet. The water falls on to the 
odes of the plates forming the slot and the section of véter fallifg be- 
tween the plates 12 eb1lecicd in the pemps tank.” The" opehing between’ the 


perallel plates of the divisor is 4 inches end the pletes are flared out 


” ae a 
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~ooustice $s ebbw godont @ gaol serfout 8 ef emul? eff sgavft (S) ide 
senuft eft of ralimta at #1 .qoeb sedont Tv bas ,entedseth ta ebiv aedont 3 
sedf AL 2.3% af mwode ote omm{T to awel¥ etoeivid hueit odt ot ome 
tongia ody $8 saull edd seet ot etaupebs ‘ton stew geitiltost yiodatod al 
earl od? .bmoose toq foot otdwo & to szeoxe at ef yttoaqe> off tud wolt 
of toga off mort dont A\E To qorh s to doo? 19q eodont 8\E to ebats « asd 
-bae tewol odt 
emit edt to buco towol ont of bodoatés ef roekvth eff rzoatvic (6) mk 
edt ts botloatts eaw tostvih edT .oybe odd bie todmeo oft asewted yswhia a 
avitetneactae etom s bevelled eaw tf as ,rotmeo edt malt tects1 Iniog a\t - 
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to provide clearance for the water after it has passed the edges The 


Plates wore made of 18 enge galvanized steel and the upper edges were. . 


sharpened by Filing o on the outside. Fig. 14 shows how the plates are 
Flared ovt to form an ree into a 24 inch galvanized pipe connected 
to semple tanks ‘The edges of the plates | are + inch below the floor of 
the flume at the point of connection and mke a 45 a degree aie. with an 
extension of the line of the floor of the flume. A box, open top and 
bottom, surrounds the flume te ae as te in Fig. 13 and is used 
to prevent wind blowing the water to one side of the Lume » 

(4) Sample tank: Any webaeti ght tank of the required ansnatts is 
setisfactory. Galvani ved atee! tanks with 1/4 pitch cone she pod lids 


were used on the installations. , ape ee 


* Calibration: The flume Was Sataal first with ea small flow of water 





at the erosion station and later at the hydraulic laboratory at the Stete 
College of } ‘Washington. The results of the calibration were as follows: 
_" "" GALTBRATION OF DIVISOR 
(1) (2) (3) (4) (5). (6) (7). 


Flow in cu... time Waste Aliquot Total Ratio rer cent 
j SECe lbs. lbs. lbs. Variation1 to 2 












200301... 217 37.250 2025 39.75 17.7 +1125 
200552 130 42.375 24375 44.75 18.9 a ae 
20074 300 8 133.0 6.94 139.94 90.2 - 1.0 
200838 360 179.0 9.19 188.19 20.5 - 2.5 
20156 197 182.0 10,00 192 20 1962 so 4.0 
#0505 Tho | 21260: . 94.19" 2239 20.0 0.0 © 
20907 40 215.5 10.81 226.31 "20.9 - 4.5 _ 
* >) 29 212.5 © 10.69 223.19 20.3 ~ 4.5 


The. calibration was not entirely satisfactory as the flume was not 
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set. rigidly, else the. upper corpartrent wes very small catising surging 
at the entrance to, the flume. The maximum heed obtained in! the calibration 
wes less.then half the.capacity, of the flume. _ The largest error was at .— 
the. lewest head. with a flow.,bout: 1.3 gallons. per minute whieh is en ex- 
tremely low rate of rumoff for a 1/10 acre. plot... The errors in cabibration »— 
are belinved to, have caused. the. per cent’ varietier to be irregulers ‘If. the 
proportions for example, became wmeller,for the higher heads this could be 
overcome-by widening. the slot. toward the nppercsemds) og eo be piste oot 
‘» 4». There gms. no difficulty, dune, te, freesing and. thawing, ag the: diviser 
and. flume.were,6:to0.12 inches off.the gronml, ¢ The flumeiwes festened) tol). 
cross, pieces, and.poats.as shown in: Figs/¢»:. The lower end of) the) sereen: 
| was,aleo off the ground.at most of, the installetions. A slight 
movement. of the screening compartment. would probably, nob affect. the results 
es long.as the lower end of the flume was hold levels. Sttenot for herds 
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Loto» Phe flume size selected.is believed to. be rdequete for runoff of a . 
1/10. acre. plot t.iullmae, ashington. It,is quite possiple it wight not, 
be large cnough in regions of nore intense reiniail, The, seme general. idea, 
could.b @ used with larger or srailer flumgs and if, smailer aliguot,wag..; 
desired, two, tages could be used whichy.if the first siege was 1/20,andr,.. 
the, second 1/10, the eligugt would be 2/20 x2/10.oF.1/200,. &/guitables,o) o« 
screoning conpertwent. ig. essential. to the, success, cf thie wothod. end. for 
this reagon, it ia limited to comparatively »suell arena, prebobly less. than 
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TESTS OF SPECIAL DIVISOR 
ot ths 


the pag ope y sould Be very seni. sn grbomatia mts ot 4 auton 
On the ‘Larger watersheds, of five to fifteen acres: or more, an 
excessively large silt box is necessary, which is expensive both in original 
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cost and maintenance. Two stations of about 15 acres each and one of 68 
aeres have been installed at the Pullmen station for recording runoff and 
s0il losses. Hand sampling has been used to determine the soil content of 
the runoff water. An attempt has been made to develop a simple aliquot 
sampler a4 ‘on ‘such Pre nn otpmel oe tests ate ee on a song 
for taking 4 an aliquot out of ‘the side af; the flume at & point V3 of the 
ceRvanee fron the urper pier to the Verents . 

‘the first tests were mode using a inch hin throvgh ea plate set 
in the side of the Fivme and allowing the plate to project into the f lume 


Pa Sy 


abouts one-half cart It was Found, however, that the flow was practia lly 


¢- 


the sere with the ‘plate flush sith: the side of the flume and all raruee 
teat: were made vith the plate Tivsh. Variove trash deflectors wee tried 
and. a screen watt finally decided: on as being noct satisfactory. “with ‘the 
1/4 tock hotad there: ves — oe vari: atten in the eitquct for Keads 
below ebout 235 feet and in Orter to overcome thie shjoutial Seether tute 
were conducted using afte inch holes. A ‘six-inch Parshall Ph dhe” was tied 
in the tests as facilities were not” ‘aveilable for conducting tests with the 
larger tiusses It is believed the eet device would, work on & _ larger, flume 
and would give, for oxample, arproxtnitely 1/4 the oe pelle: for the two-foot 
flume a8 compared to the six-inch Pune. The aliquot. using 3/16 inch holes 
woul be b rairly constent for heeds above about .18 feet but the aliquot 
ode ® be larger for heads: from 204 to 118 foot. The lew is lows however, 


for the lower heads and’ during periods oF considerable runoff it is believed 


wim, per cent error would be very oral An ents ni at the bottom 
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male operated dy a ‘lost, could be porn to open the hole ae a8 
“the Soul increased, ny an alnost giened position at 04 to an open pi 
position at ws ‘feet Saad. “The ‘final teats were as ‘Peadeets 


yt rc ah ii e an 
esa SEO Y Se aes Rab» iy NY G.. S 


“TEST OF piv TSOR 


| Holes: 3/16 inches Bausker ‘auaced 04, “4235, .370, 2505, 4.640, ‘7, 
fix 290,103, and 1.16 feet up from floor of six-inch flume. Holes 





are 1/3 of distance between upper end ond throat of flume. Screens 
~ loots were used over holes-te, prevent trash from clogging holes. 
ef AB)» 4)Preportion 

in flume 6" Plume Aliquot 2 3 

feet J) BOC. £te 2 sec. ft... r rae eeeet f 
062 2025 2000167 150 Bottom hole ‘flowing 
6 0 O94e5 pore 6 e049. — 000247 yRME ok oink ating « tt Pius 
014 209 2000309 291 " * « 
el67. el2 2000346 9 BSF int te 9, qr ee. O3 i 
222 «18 «000402 472 " * ” 
2287. oS eee 2000722. . , 402: . Two holes... flowing 
037 243 2000946 | 455 Two holes flowing 
4_S54cu0% ¢ 278 200193 404... Four holes flowing.. 
2708 1.19 


Five 


holes tans 2M 





«287 e000506 Bottom hole .04° above floor 
0375 asa ; 2000596. mE. 2 a - “ 
0540 2500 2000745 REF ters - tenes 
2708; 2668 en, oe 
1.104 1.064 2001115 © - 7 " . 
2287 2052 2000216 . Second hole .235' above floor 
e375 2140 2000350 i Ser shows sad 
2530 2295 2000532. peek, My ie - 
«708 2473 2000678 * ie 7 1 = 
1.104 869 sien @OPOPlS nk ornate” : ~Q ee 
* 9537 0167 000365 Third hole «37° above floor 
2708, ; 2338. pPODSER nrenrti3a samet 4 ; 
1.104 0734 2000824 . x 7. ? 
e537). 2032. . 9000155... Fourth, hole .505' above, floor 
2708 2203 2000413 © ” . . ’ ” 
1,104 2599. OES. +. +0 "sant “thin Atviens one fa 
° 2068 000214 Fifth hole .64' above floor 
33184 2354 re 2 # R ) rs e 
e 0334 ° 4 Sixth hole .77* above floor 
1.104 0204 -000393 Seventhhole .90' above floor 
1.104 0074 2000231 Eighth hole 1.03 above floor 
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The plotted results of the tests are shown in Fig./{, The aliquot 


n ipek 


heads above about 18 feats There is slight | 


os oh 





Ported ona, 7 pa 









Bae head is YAEAAD LO» it is believed this 
4 ie we sie ah 


of aiveatend steel. This steel sheet with the screens slides behind guides 
attached to the sheet with the 3/16 inch holes. It can be easily removed for 
cleaning and by raising and lowering will sheer off material which might be 
in any hole, thus raking int cleening possible during times of runoff. 

Bach sereen is $ x 2 inches and sets ovt $ inch from the 3/16 inch hole. 
There was no tendency for the 3/16 inch holes to clog end the sereen clogged 
only slightly on the iin athe and aid gs affect the flow as determined 
by a 48 hour test with water carrying a considerable amount of silt and or- 
ganic materiale None of the holes were clogged at the end of the 48 hour 


test. There hes not yet been an opportunity to test this divisor ona field 
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(b) Side view of divisor showing well at back for 
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catching flow from 3/16" holes. 
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(c) Front view of 
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installation. The water from the 3/16 inch holes is collected in a well 
attached behind, the holes and is. conducted to a sample tenk ofthe re- 
quired capacity« . With, the spacing of holes used in the tests the aliquot 
for different.size flumes would be approximately as fellows:.. 6-iach. flume 
1:430, W-inch flume 1:860, 24-inch, flume [:1720, 48-inch flume 1:3440., 

_, No tests, wore made. of the effect of the divisor on the capacity of 
the, Clumes Practically no eddies are formed, however, and from observation 
it would appear that the divisor does not sffect the capacity of the. flume. 
A few tests were made to coxpare the silt. content of the aliquot to that 


in the flumes In taking samples.one sample was taken of the aliquot while 


a sample was caught simultaneously at the outlet of the flume. 
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‘TE Gea Gxpactes Lhat the welt ‘content’ or the aliquot world be less than 
the sample from the flure. This is notthe ease with the teste. hawcter, as 
the “aiviser sample’ is high the geome number of times as the flume sample. 
These few samples are not St. atiarak ag ondlusive, however, and for best 
results it fe believed the soil content should be checked when there is run- 


off from fiéld instellations. 
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. as ene steeply rolling wh 
has now been in cultivation Pbout fifty years. Many slopes. of fifty 


est country. known as. the Felouse Region. 


per cent are in cultivation and slopes of 25 to 35 per.cent are common. 
erogs on The everage yield of wheat is excellent even though nearly all 
fields now have some low producing areas, where the subsoil hue been 
FPA BIEN Re bow tamed orseter for ths ay ’ Lewding 
TBO. average ennuel rainfed) at. Yeether Bureau station three. 
miles from the Erosion. Stetion 18 20.73 inches. The norml for the 
seven months of April to Qetober ig 8.22 inches and for. the.other five 
months is 12951 inches, me's ee ee 
_, The erosion occurs during the sesgon from Noverber.to March ex-__ 
cept For Anfrequent surmer reing.of high intensity,,..Such sumer reine, 
have occurred at several points during the lest three yonrs but are 
believed to be of inor Amportance aS compared to winter erosion problers . 
oo £9 M8 December 1933, there wes rain every day but one for the 18 
days from December 5 to .22, the total being 7653 Anches, and on the last 
day.of this perigd a rein of «79 Anchor f¢21 with the highest intengity 
80 for recorded fer the Station. There wos serious erosion on several 
Gaye during this period and especially on December 224 ..The maximum rate 
of rainfall so far recorded was .72 inches per hour for a five minute 
period and.230 incher per hour, for #..30 minute period. 
Level _ Eaperinentel terraces were gonstructed en slopes, of from 12 to 32 
POR e bey buys Tor the tevet terrace, 2,4 
‘oe o» The. eropping Syster of whent--summer fallow is nost widely used 


in the Palouse Region and was adopted for the terraced land. 
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Graded terraces 780 feet long with vertical spacings from 15 
to 35 feet were edustructed én land slopes ‘of 20 te 28 per cont. The 
35 foot vertical spacing was too great and an ititermediaté terrace 
was built, Soil ‘aiid slope differencés edused grestor differences in 
erosion for this experinent than the veriation in vertic#l spacing. 
The Rmual soil Idases varicd from 1.82 to 5.11 tons per acre. The 
80il loss was 16 to 200 times greater for ‘the winter ceason following 
the planting of whect on sumer fallow os compared to lend covered by 
wheat stubble during the winter sonson. , :' 

Soil losses were measured for graded terraces with 15 feet 
vertical spacing, gredes of 12 inches per 100 feet, and lengths of 400, 
780 and 2274 feet. The averaze aimusl soil loss ws 1687 tons per acre 
for a terrace 400 feet long, 1.82 tons for © 780 foot terrace, and 3.94 
tons for a 2274 foot terrace. 

- Graded terraces 780 fect long tnd vith a fell of 12 inches per 
100 feet had average annual $011 losses of .57 hous per acro for a 
1405 per cent slope, 1.82 tons Tor a 20.0 ber cént slope, 7.20 tons for 
a 23.5 per cont slope, and 5.11 tons for a 27.6 per cent slope. The 
apparent inconsistency of the latter two is believed to be due to soil 
conditions. in general, however, the soil loss increases ag the slope 
increeses. : | 

‘Erosion and runoff were measured for terraces with grades of 
level, 6, 12, 18, and 24 inches fall per 100 fect. The soil loss Was 
1628 tons jer tere for the level terrace, 2.90 tons for a grade of 6 


inches per 100 feet, 7.20 tons for a 12 inch grade, 10.36 tons for an 
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18 dnch grade, end.13.67 tons. for.a.24 inch grede. The 6 and 12 inch 
grades gave, best resulte from the standyoints: of operation end. soil. 
LOSSBBe @s ii owed oo 

» Level terraces with closed ends impounded water continuovely for 
four and one-half months end did not have eapacity to hold ell the... 
runoff... frovigiem should be meade to waste the.excesa runoff either by 
&® suitable outlet ditch or by tile. drainaze., | 
>) Oop Terraces on land slopes of 200. per cent end less were lowered... 
an average of 1.7 inches by summer tillage of fallow land and terraces 
on land slopes more then 20.0 per cent were lowered an averege of 29 
inchese Terraces should be reintsined by making one or two trips slony 
the upper side each sonson the land is tilled. 

The tillage machinery used in the region cannot operrte success= 
fully across.terraces on steep slopes. Best resvits were obtained by 
operating parallel te the terraces and using machinery which can be 
operated in either direction elong a slope. 

Neagurements of ground elevetions were taken every six inches 
along 8 prefile lines and these measurements will be repeated the fall 
of 1934 and at later intervals to study the rate of soil movement for 
terraced and unterraced land. 

The average annval soil loss from two unterraced watersheds was 
16.8 tons per acre as compared to an average of 320 tons for represen= 
tative terraces. 
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Check dams were built in terrace outlet ditches after which the 
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- TABLE ie. 10. sehen AND RUNOFF FROM ‘avail TERRACES — 
WITH DIFFERENT VERTICAL SPACING . 
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5a mee “Total November . to December il eae : oe ae 
total for Tear L93 





[20 [a-2iy 17.502. 008| 1-005 2.005 | 
S eaesecal hole under terrace es - ees ee 
1500 feet from outlet Waa a aa ee oa 
plugged 9:30 AM. > re 
3e Squirrel hole under terrace 5 x00. eee 

feet from outlet plugged, 10:: 10330 AMe 
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TABLE noit2.. EROSION ip RUNOFF FROM, oxkbED 
ON DIFFERENT ‘LAND ‘SLOPES . 
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Total for EES BS oe wea EIT — 
ferrace Noo _ Westaage: Kren) os Megas ess Being ee Re Eee ier: 
oR 1.26 20,0 ; 15,0 ¥ i 780. as CU oe pee lees yi fam ah 
2345 | 62 780 | Beet dec wer mn te eve a aces Fo ‘Squirrel hole 500 feet tei’ ela ebipees 


17 092 3 os | 
3A Lo 27,6 ees 15.0 980 ( : Pan “eb 9350 Asli. Results adjusted secordingly. 
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ees = et of terrace 17 was Seas 
plugged. 8 Os AcMe and. ‘resu ts are adjusted accordingly. 
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TABLE NO. 14. EROSION AND RUN-OFF FOR WATER SHEDS OF DIFFERENT var j ae 
SIZES AND DIFFERENT VEGETATIVE COVER 
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“Zotal September 9 to Deseaber 31 
Total Year 1933. 
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